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稳定性，显影性和药物缓释效果。利用 ESEM、XRD、FTIR 和 MTT 对糊剂的显
微结构进行分析和观察，并进行了初步的细胞毒性及体外药物释放评价。 
本研究结果表明，以廉价的无机盐为原料，在 1.5×10-3 mol·L-1 的硫酸铵溶液体





























Pulp disease, Periapical diseases, Pulp necrosis are the main causes to induce early 
loss of teeth. Root canal therapy is an effective method in preserving bad tooth. Success 
or failure of root canal therapy is strongly related to the root canal filling materials. 
In this paper, the preservable calcium phosphate-based root canal sealer was 
synthesized by evenly stirring the mixture of apatite powders, humectants, gelling agent, 
liquid medium and developer. Mesoporous materials, as a developer, were synthesized 
by the surfactant-assisted route under the hydrothermal condition. The materials were 
charged with Metronidazole, an anti-inflammatory drug. Chemical stability and 
radiopacity of developer were studied by FTIR、SAXS、UV-vis. Crystalline form, 
microstructure and physicochemical properties of the sealer were investigated by XRD, 
ESEM and FTIR, respectively. And the cytotoxicity was evaluated by MTT method.  
The results showed doped mesoporous zirconia with ordered pore-arrangement 
was synthesized in (NH4)2SO4 aqueous solutions by using cheap inorganic salt. The pore 
size is about 2.0 nm. The non-aggregated metronidazole molecules are self-organized on 
the channel of mesoporous materials in the form of physical absorption by agitating 
magnetically. Zirconium oxide containing calcium featured high adsorption capacity 
because of its large pore size. The results of drug release in situ showed the materials 
have good sustained drug release effect. The root canal filling materials developed from 
CPC showed good radiopaque and sealing abilities. Furthermore, the workability 
conformed to ISO 6876: 2001(E) standards. A preservable paste could be premixed and 
kept in the container with 4℃, 50%RH, and the physicochemical properties and 
microstructure almost didn’t change in 3 months. When the paste was injected into root 
canal, it could cure in 45～55h and gradually transform into non-stoichiometric 
hydroxyapatite and release metronidazole for a few days in vivo to inhibit the growth of 
some bacteria species. The MTT assay showed the paste had good biocompatibility.  
 




































































































    塑料尖对根尖周组织无害，具有弹性，主要组成是聚丙烯或聚苯乙烯。缺点













糊剂类根管填充材料在根管充填中的主要作用：  ① 粘接作用：通过根管糊剂
使牙胶尖之间、牙胶尖与根管壁之间相互连接，更好地封闭根管与根管外部的通
道；  ② 充填作用：能充填牙胶尖之间及牙胶尖与根管壁之间的空隙；  ③ 润滑作
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（1）氧化锌丁香油(ZOE )糊剂 
    以Grossman和Ricket的配方为基础的ZOE糊剂 为常用。其中的丁香油酚具有
抗菌性能。Torabinejad[7]指出丁香油酚对多数兼性菌和少数厌氧菌均有不同程度的
抑制作用，而丁香油酚的生物学作用根据其浓度不同变化很大。Marlowitz[8]发现
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    AH26 和AH plus 为树脂类根管封闭剂的主要代表，其主要成分有：二苯酚α-
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